Abstract. We extend a subadjunction formula of log canonical divisors as in [Kawamata, Contemp. Math. 207 (1997), [79][80][81][82][83][84][85][86][87][88] to the case when the codimension of the minimal center is arbitrary by using the positivity of the Hodge bundles.
1. Main result. The canonical divisor K X of a variety X is essentially the only divisor naturally attached to X up to the linear equivalence. The log canonical divisor K X + D is its generalization for the pair (X, D) consisting of a variety and a divisor on it. The adunction formula expresses the relationship between (log) canonical divisors of varieties which are related by a morphism f : X ! Y.
For example, if X is a smooth divisor on a smooth variety Y, then the adjunction formula says that (K Y +X)j X = K X . If Y is singular, then an additional positive term may appear on the right-hand side, so that the formula is called a subadjunction formula. Kodaira's canonical bundle formula for an elliptic surface f : X ! Y is another example. The moduli of the fibers of f has a positive contribution to K X ; this is another example of the positivity.
For a general fiber space, we proved a semipositivity theorem in [K1] by using the theory of variations of Hodge structures. In [K2, Question 1.8], we formulated a subadjunction conjecture when X is a higher codimensional subvariety of Y in the course of the proof of Fujita's freeness conjecture in low dimensions. It is proved affirmatively when the codimension of X is 2 in [K3] . The purpose of this paper is to prove its slightly weaker version when the codimension is arbitrary: We recall the terminology. A pair (X, D) of a normal variety and an effective Q -divisor is said to be log terminal (KLT) (resp. log canonical (LC)) if the following conditions are satisfied: (1) K X + D is a Q -Cartier divisor; and (2) there exists a projective birational morphism : Y ! X from a smooth variety Y with a normal crossing divisor P j E j such that a formula
holds with e j 1 (resp. 1) for all j, where Q denotes the Q -linear equivalence.
If e j = 1, then the subvariety (E j ) of X is called a center of log canonical singularities, and the discrete valuation of C (X) corresponding to the prime divisor E j is called a place of log canonical singularities.
is KLT, and that (X, D) is LC, then there exists a minimal element among the centers of log canonical singularities for (X, D) with respect to the inclusions (cf. [K2, x1] ). Though the argument in [K2, x1] on the minimal center of log canonical singularities treats only the case where D o = 0, it can be easily extended to our case. In particular, a minimal center of log canonical singularities is always normal.
The proof of Theorem 1 proceeds as follows. First we modify the semipositivity theorem in [K1] for the case of fiber spaces with boundary divisors (Theorem 2). Then we apply this result to the fiber space whose total space is the exceptional divisor of a certain blow-up of the ambient space. 
is relatively normal crossing over B n Q, and
(2) d j 1 for all j.
is surjective at the generic point of B.
Then M is nef.
Proof. By replacing D by D ,f ∆, we may assume that ∆ = 0. Then we have an inequality d j 1 , w`j for f (P j ) = Q`, and the equality holds for some j for each`.
By the stable reduction theorem [KKMS] and the covering trick [K1, Theorem 17], we obtain a semistable reduction in codimension 1 in the following sense:
there exists a finite morphism h: B 0 ! B from a smooth projective variety B 0
0 is semistable over the generic points of Q 0 . Let g: X 0 ! X be the induced morphism. We may
Let Z B 0 be a closed subset of codimension 2 or larger which is contained in Q 0 and such that Q 0 nZ is smooth and f 0 is semistable over B 0 nZ. We can define
We are not concerned with those P 0
We consider the case where f 0 (P 0 j 0 ) = Q 0`0 . First, we assume that g(P 0 j 0 ) = P j and h(Q 0`0 ) = Q`. Let e j 0 and e`0 be the ramification indices of g and h at the generic points of P 0 j 0 and Q 0`0 , respectively. Since f 0 is semistable in codimension 1, we have e`0 = e j 0 w`j. Thus
Therefore 
where E is the only place of log canonical singularities for (X, D t ) above W if t 6 = 0. By construction, the coefficients of F t j E are less than 1 if t 6 = 0. Moreover, even if t = 0, the coefficients are less than 1 for vertical components of F t j E with respect to , because W is a minimal center. We may also assume that there exist normal crossing divisors P and Q on E and V, respectively, such that the conditions of Theorem 2 are satisfied for F t j E if t 6 = 0, since we have
We define Q -divisors M t and ∆ t on V for 0 t 1 such that
as in Theorem 2. By construction, the coefficients of ∆ t are less than 1 for any t. By Theorem 2, M t is nef for t 6 = 0, hence for any t. The surjectivity of the homomorphism O W ! O E (p,F t j E q) implies that, if Q`6 = 0, then there exists a j such that f (P j ) = Q`and d j 1 , w`j. Thus 0 `a nd ∆ t is effective.
We let t = 0, and set M = M 0 and ∆ = ∆ 0 . Since M is nef, we may assume that there exists rational numbers q`such that q` 0 (resp. = 0) if Q`= 0 (resp. 6 = 0) and that M + H , 0 
If 0 is chosen small enough, then the coefficients on the right-hand side are less than 1, and (W, D W ) is KLT. Remark 4. There is an interesting application of the subadjunction formula to the study on the existence of good ladders on Fano or log Fano varieties in [M] and [A] . In these articles, Theorem 1 is used to prove that there exists no center of log canonical singularities for the pair consisting of the given log Fano variety and a generic member of some linear system. Theorem 1 may also be related to Fujita's freeness conjecture. 
